Heterogeneity of ERG expression in core needle biopsies of patients with early prostate cancer.
Prostate cancer is a heterogeneous, frequently multifocal disease with a broad spectrum of clinical, pathologic, and molecular characteristics. The TMPRSS2-ERG gene rearrangement is highly specific for prostate cancer. We used immunohistochemistry as a surrogate marker of the TMPRSS2-ERG fusion to study the heterogeneity of ERG expression in 280 prostate core needle biopsy series from 256 patients with early prostate cancer defined as 3 or less positive cores with no more than 50% of cancer per biopsy and a Gleason score of 7 or lower (3 + 4). Among the 163 patients with 2 or 3 cancer-positive biopsies, we found a subset of 19 patients (11.7%) with heterogeneous ERG expression. Thirteen (68.4%) of these patients showed biopsies with distinct positive and negative ERG staining in separate cores. The remaining 6 patients showed a mixture of both positive and negative staining within 1 biopsy core. This was either caused by different cancer foci (n = 3) or by one single, ERG-heterogeneous cancer focus (n = 3) in 1 core. Furthermore, we observed a heterogeneous ERG staining pattern over time in 6 (2.3%) of the 256 patients, in biopsies taken at various time points. An interobserver study of 21 cases with 2 separate cancer foci revealed that heterogeneity of ERG status in different cancer foci can be suspected based on morphologic differences (κ = 0.44). We conclude that heterogeneity of ERG expression is detectable in 10% to 15% of core biopsies of early prostate cancer. Further studies are needed to explore the clinical impact of heterogeneous ERG status in this patient group.